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I. INTRODUCTION 
A. The 'Problem 
Business today has become interested in understand-
ing the relationships between persons, between persons and 
groups, and between groups, in order to improve morale. 
Many studies (12) have indicated that continued high produc-
tion is dependent upon the morale o:f the worker. Further 
studies have shown that morale, in turn, depends on :factors 
which involve the interpersonal relations between workers 
and the relationships between groups o:f workers (3,4,5). It 
has become important, there:fore, that the personnel adminis-
trator have a device.:for delineating the interpersonal and 
group relationships in his organization. These relationships 
were extremely di:f:ficult to discover and portray in any ob-
jective way until Moreno (6,7) created the sociometric tech-
nique where choices and rejections are made under a speci:fic 
criterion. The data obtained· are placed in a diagram which 
# 
Moreno calls a sociogram. For example, the typical question 
=/IC:f. Moreno (6, p-~ 80) :for example o:f a sociogram. 
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m a business or industrial situation is this: "With whom 
would you pre:fer to work and with whom would you pre:fer not 
to work? The results o:f this question applied to six sub-
jects might appear as follows: 
In the above sociogram, A, c, and F prefer to work 
with or celioose B; D and E pre:fer not to work with or reject 
B; A and B are mutually chosen. B, with a relatively high 
number o:f choices is a ttstar"~ D, E, and F, with no choices, 
are "isolates". Tl¢s diagramatic technique is applicable to 
small, :formally organized groups working as a unit such as a 
bomber crew {23) where only interpersonal, not group relations 
exist~ It is also of value :for larger, unorganized groups, 
homogeneous in nature or activity where, :for instance, a ques-
tion arises of the best seating plan for meals.(6) •. The socio-
gram is cumbersome, however, where large numbers of subjects 
are involved, and extremely di:f:ficult to apply in a meaningfUl. 
way where, as in business, a large formally organized group i,:>. 
composed of several small, formally organized groups and it is 
desirable to portray group relationships as well as relations 
between persons. The sociogram does not serve well,. either, 
where multiple choices and rejections are obtairied. Since 
specialization in business and industry, and the resu1ting 
division of labor, have led to the creation of :formally organ-
i~ed departments and sections, it is necessary to relate the 
8 
results or sociometric techniques to the formally organized 
structure of a business. In order to overcome the above ob-
jections and to relate the results o£ sociometric techniques 
to the formal organization of a business situation, it was 
necessary to create a new method of presenting sociometric 
dat~. This new method, which is the subjec.t of the ~"thesis, 
employs the matrix form of presenting data (22) wherein the 
design of the matrix reflects the formal organization of the 
business concerned. Preference indices are constructed to 
objectify the personnel administrator's view of group and 
interpersonal relations and to point out situations requir-
ing action as well as to eliminate the expenditure or time 
and energy where personnel are ef'fe~tively placed. 
The Personnel Department of an insurance firm in 
Boston is used as, an e~ampl~· of the usual business situation 
. ' . 
and to provide data for this paper. The department consisted 
of·eight sections.involving a total of forty persons. 
Part B of Chapter I will provide definitions and 
a review of previous research affecting the problem. Chapter 
II will indicate the procedure including obtaining the data 
and its statistical treatment. Chapter III is an examination 
of the implications of the study, and Chapter IV provides a 
summary and conclusions. 
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B. Definitions. 
Sociometric test_.__ The sociometric test is like a 
popularity poll except that the subject is polled under 
specific criteria. For example, each subject may be asked 
with whom he would like best to work, have lunch, go to a 
movie, share an apartment, or engage in some other specific 
activity. The ~.sociometric _test necessarily le.ads to 
action. If the criterion is work, the subject indicates his 
choices of a work partner and knows that he will work with 
one of his choices. The ~-sociometric.test is hypothetical 
because the subject is asked with whom he would prefer to work 
if he were allowed to choose. Action is not necessarily taken 
on the basis of the results. 
Criteria .•. Criteria are the specific activities for 
which subjects choose or reject other persons. The purposes 
of' the criteria are primarily to reveal interpersonal and group 
relationships as they obtain in the situation being tested. 
The criteria must relate to the situation in which the socio-
metric test is applied. To obtain, for instance, information. 
concerning social relationships-between workers in an office, 
it is of no avail to ask with whom they would prefer to have 
lunch unless they can and do lunch together. The criterion 
involves the subject more deeply in the test thereby creating 
10 
a spontaneity in the answer he gives~ 
Matrix. A matrix is a grid into which data may be 
placed, comparable in purpose to a chart or table. The pur-
pose of the matrix is to arrange data in a meaningful and use-
ful. sequence. 
Preference index .•. _ 'rile P.reference indices in this 
paper are bar charts indicating the choice and rejection scores 
of subjects upon which are imposed critical limits. 
Critical limit§ •.. Crit:lcal limits are lines dravm 
across the bar charts at arbitrarily established values. Their 
purpose is to point out persons or groups which may require 
the attention of the personnel administrator. 
C. PREVIOUS RESEARCH 
Many aspects of the procedure to be described in 
this ~hesis such as methods of scoring, the application of 
data to :formal organizations, details o:f giving the sociomet-
ric test, the use of the matrix, and the construction o:f in-
dices have been the subjects o:f research by other investi-
gators~ Few o:f these devices, however, permit o:f practical 
application in their original state to the diagnosis o:f in-
terpersonal and group relationships in a formal organization • 
.. 
Boch and Husain (20) use the :following procedure :for scoring 
ll 
unreciprocated and mutual choices: 
Unreciprocated Choices 
Rank of Choi·ce . 
1 
2 
3 
Mutual Choices 
Score Point:s ··Allowed 
3 
2 
1 
1:-st 2nd 3rd·Rank Choices 
9 8 1 
2 
3 
re·c-iproca:ted· by 8 7 
7 6) 
7 
6 
5 
Weber (32) uses a different concept by attaching a 
negative score to low ranking choices as follows: 
Rank of Oho;i:ce Score Points Allowed 
l 2 
2 1 
~· 0 
-1 
5 -2 
In an article on research in social leader ship. (33~' 
Zeleny scores choices, acceptances and rejections as 3, 2, and 
-2 respectively. Stogdill (30), in a non-quantitative approach 
relating sociometric data to the existing structure of a formal 
organization, superimposes the sociogram upon the organization 
chart claiming that considerable insight into the functioning 
o~ the organization can be gained thereby. A similar attempt 
is made by Cook (14) to relate the sociogram to the structure 
of the unit tested by stratifying the sociogram in accordance 
12 
with the hierarchy of a lOth grade class. Goodaere (23), 
places each item in the questionnaire on a separate page to 
reduce the uhalott ef'fect~ Katz (25) presents to his subjects 
a complete list of the members of the group to be tested be-
fore any choice is made. Lemann and Solomon (26) recommend 
the use of both choice and rejection each limited to three 
elections, and apply the sociometric test under more than one 
criterion in order to obtain more sensitive and accurate mathe-
matical and social analyses. 
Much interest has been shown in the matrix approach 
of Forsyth and Katz to sociometric analysis (22), where the 
data is manipulated so as to indicate isolates, stars, mutual 
choices, and chains. These complicated manipulations have 
been the subject o:f an article by Katz (24) on the use o:f punch 
cards to analyze sociometric data. Beum and Brundage have de-
vised another method o:f manipulating the sociomatrix :for analy,-· 
sis (19). Festinger (16) uses matrix algebra, squaring and 
cubing the matrix to show two and three-step connections be-
tween persons. A matrix analysis of group structure is obtain-
.ed by Luce and Perry (18) by using matrix algebra to present 
results o:f investigations otherwise presented in sociograms, 
organization charts, and flow charts~ 
Types o:f indices purporting to reveal the results o:f 
sociometric techniques are almost as varied as the number o:f 
13 
investigators presenting them. Some are based on the relation 
of a score to chance, some on the relation of score to highest 
possible score, others rely only upon the score itself. Many 
of the indices consider both choices and rejections. Criswell 
(21) indicates that structural indices·are relative, and ex-
presses the preference of one group which prefers itself to an-
other by the ratio of in-group to out-group choice related to 
what would occur by chance alone. She then establishes an in-
dex through the. use of the logarithm of the above ratio. Lemann 
and Solomon (26) also arrive at an index of cohesion based on 
the variance of status derived by ~easuring deviations from 
chance expectancy. Cleavage is measured by Katz (2~) in terms 
. 
of an index contrasting the relative number of choices out of 
the total possible choices going to in-groups and out-groups. 
Weber (32) relates sums to possible scores as an index using 
both positive and negative scores. Zeleny (15) in 1939 arrived 
at a ttMorale Quotient" by using the number of likes received, 
the average intensity, and the total poss~ble likes. A "Social 
Adjustmentn ratio was obtained for individuals on the same 
basis. A score indicating the extent of group cohesion may 
be obtained, according to Goodacre (23) by adding all of the 
responses made by a group. Speroff and Kerr (17), in a study 
of accident rates, arrived at an •'interpersonal desirability 
value" by subtracting dislikes sq~ared from likes squared. A 
llr 
Group Cohesion Score (GCS) is the result of work by Todd (31) 
using the formula TC - TR- where TC is total choices, TR is 
N(N-1)' 
total rejections, and N is the number in the group. Zeleny 
(33) obtains a Social Status Index (SS) equal to Sum I, where 
N-1 
Sum I is the algebraic sum of direction and intensity. Zeleny 
then arrays scores which are beyond 1 SD above and below the 
mean. 
In devising the nei-r method presented in this 'thesis, 
the writer used many of the techniques described. It can be 
seen that systems of scoring, methods of applying the socio-
metric test, the use of both choice and rejection are legion. 
Most may be employed arbitrarily; some are restricted by the 
specific situation under consideration. Some, particularly 
the construction of indices, are op·en to serious criticism 
as will be shown. 
LI •. PROCEDURE 
The procedures of importance to this paper fall 
generally into two categories. First is the procedure of 
obtaining data, for purposes of illustrating the new method, 
by applying a near-$ociometric test to the Personnel Depart-
ment of an insurance company. Second are the statistical 
procedures by which the data obtained were put into useful 
and meaningful form. 
A. .Obtaining. the Data. 
. . 
The data for the study was obtained by means of the 
qu~stionnaire reproduced on the following pages. It will be 
noticed that each question was placed on a separate page in 
order to keep the subject from carrying a chosen or rejected 
name from one question.~·to the next. 
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BOSTON UNIVERSITY RESEARCH QUESTIONNAIRE 
This survey i·s one in· a series·- of ·stl:l.die,s be·ing 
condueted· by· the·, Human Relations Departm·ent-; College 
of Busine-ss Adm±nf··strati·on,· Bos-ton lJni versi:ty, in· an 
attemp-t to gain a better understanding of -human rela-
tions in business~ · 
The re·sults --obtadned···in,·this- 'S1.1rVey W:Lll be used 
in a report for research purposes, therefore 
No pames will be used in the report. 
17 
(1) 
Think about all the· people·· in yo1:1r ·department·. I:f 
you could eh:o·o-se···t-he 'pe·opl·e .. with·whom· yoU:· ·could work, wi"trh 
which pe:r:->Son·s·· would you- pre!'er to work and with which would 
you pre:f:e'T. not to work? 
Listt the ·'names "'in ·order· o:f pref'·er·erre·e~1 
Pre:fer -Prefer ~ 
------------- .... -
l8 
(2) 
If'· you. could invite·' peep:te··:from··yoUT··depaTtment ·to· 
lunch, with·whieh· woUld yeu·pref'e·r to lunch and with which 
would you pref'er not to lunch? 
List the names in order of' preference! 
Pref'er. 
19 
(3') 
If'- a· new .. teehniqtte· ·is- imbrodueea--''C'Gneern±ng·· ye1:1r·· 
work, whiehp·ersons'·· in y-<:>ur ··O:epa-rtment· .. ·woul'd. · yeu-··']Y·re•:· · 
fer_ ·to· tra1:n"·· yeud and which persons would you prefer 
not to train you? · · 
List· the 'Rames· in order of p.rei'ereneet 
. Prefer ·Pre:f:er ·lli?.i 
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As- can bE;l· seen, the criteria under which the test was ap-
plied were theset 
a. ·:Work··relationships·.o 
b. So·cial relatien-shiJls• 
c. Training in new techni.ques. 
The purposes o:f the criteria are primarily to reveal i-n=-
terpersonal and group relations as.they obtain in the depart-
. # 
ment in re~erence to work, lunch, and training; Social re-
lations and training pre~erences may throw additional light 
upon the work relationships revealed. In addit~on, as the re-
sults o~ the social and training criteria di~fer ~rom those o:r 
the work criterion, they serve as checks upon the validity o~ 
the responses to the work criterion. No di~~erence would in-
dicate that the questions were answered without the subject 
being involved to a signi~icant extent and would cast doubt 
on the value o:r the test results. 
The Personnel Department tested was compo$ed o~ eight 
sections as ~ollows, designated in the study as~ 
I. 
n. 
III. 
IV.. 
v. 
vr:~ 
VII~ 
VIIr'~, 
··· :machine Room 
Payroll · 
In.surance 
Regist·ra tion 
Tax· 
Salary Admim:stJ;"ation 
Tra±n:i:E:g 
Head O~~ice 
The subjects comprising the :first six sections were lo-
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CHART VII: SEATING PLAN, PERSONNEL DEPARTMENT 
I 
l 
VI 
I:3 
Supervisor 
2 
11 
2 
II 
27 
II 
24 
VIII 
32 
Supervisor 
I 
26 
l 
VI 
17 
11 
29' 
II 
G 
II 
30 
IV 
11 
Supervisor 
l 
VI 
6 
v 
F 
w 
l.8" 
Supervisor 
III 
28 
Supervisor 
II 
23 
Supervisor 
IIJI 
2l 
v 
l4 
III 
A 
III 
22 
IV 
B 
III 
lO 
v 
15 
III 
3 
III 
20 
Roman numerals - sections 
Arabic numerals··- subj·ects 
Lines ~ partitions 
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cated in one large room. The Machin-e Room section, the or.:. 
fice Sup,ervisor, and the sup~rvisor of the Salary Adminis-
tration section were separated within the large room by II . 
glass partitions forming separate offices. The remaining 
supervis?rs, administrators, and secretaries were placed 
apart in an area called the Head Office, most having their 
own cubicles. The group tested consisted of forty persons, 
seven of whom were absent. The absentees enter the test by 
being chosen though they make no choices. For purposes of 
anonymity, in this paper numbers are assigned to those sub-
' jects present; letters to those absent. The personnel to be 
questioned had been told by an assistant personnel director 
that a test of some kind was to be made as part of a univer-
sity research project and that the results of the test would 
not be made available to the company except in the torm of 
a report omitting names. The test was given by the writer 
and an assistant from the Department of Human Relations, 
College of Business Administration, Boston University • 
. First, the personnel director who had arranged for 
the test to be given introd~eed each investigator to his first 
subject. Each subject remained at his own desk. The question-
nair$ was handed to each subject, the forms explained, and 
questions were answered concerning the proced~e to be followed. 
J #See Chart VII, Seating Plan, p. ~2. 
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When the testee was ready to begin ~illing in t~e ~lanks, he 
introduced the investigator to the next subject. In this way, 
there were from ~our to six persons ~illing blanks at th~ same 
time though the q~estionnaires were given out in such a man-
ner that there was no conversation between subjects while 
they were being tested. This procedure was followed in order 
not to dis~pt the routine of the department and to establish 
the cooperative and informal atmosphere necessary to the suc-
cessful application o~ the .sociometric technique~ Each sub.:. 
ject was requested to place his name somewhere on the ~orms 
~or the ~rpose of initial identification. A few subjects 
were hesitant to do so, and it was again stressed that anonym-
:iLty would be protected. This reassurance solved the problem. 
The completed forms were placed in a large envelope as they 
were ~inished, and the investigators le~t the building at the 
end o~ the test. Application of the test con5UIDed approximately 
two hours. 
Each participant had been instructed to consider 
all the persons in the Personnel Department, definition o~ the 
department being left to his judgement. It might be remarked 
here that the question of how and where to draw the boundaries 
o~ a group or subgroup is difficult and challenging. If the 
investigator tells 'the subject to consider only certain per-
sons, he influences the results. Katz (24) has tried to solve 
the problem by including a written list of persons from which 
to choose for the use of each subject questioned. There is 
reason to believe, however, that this practice may affect 
the spontaneity and involvement of the subject being tested. 
Furthermore, one of the objectives of the soc~ometric procedure 
is the portrayal of the group as it exists in the minds of its 
members.; .... not _as it appears to one or more persons outside the 
group. If a person considered to be outside of a group by 
management is included in the group by its own members, know-
ledge of the inclusion could be of great importance. Consid-
eration of these facts led to the adoption for this ~~esti­
gation of freedom of choice as described~ 
H. Statistical Treatment of the Data. 
In spite of the general confidence established in 
giving the test, there were two subjects who gave indeterminate 
answers such as, ''allu, or "none", and these were discarded a.s 
insignificant since no choice or rejection had been made. This 
left a final N of thirty-eight~ 
Each subject had been told that he could make as 
many or as few choices and rejections as he wished; in the ed-
!Jt±ng,_ ho_wever, all elections were limited to the f.irst four 
. # ·. 
in order to afford greater ease in handling the data. There 
#Cf. Weber (32) 
have been many methods used or limiting elections in socio-
metric test2ng. It is the opinion or the writer that it is 
better to limit the choices and rejections arter the test 
rather than to limit the subjects in choosing, thus minimiz-
ing any adverse effect upon spontaneity~ 
Tables I, II, and III are the basic tables from 
which all other data were derived, and indicate choices and 
rejections of each subject under each of the criteria. In 
these tables will be found the code designation for each sub-
ject, the work section, and choices and rejections in rank 
order. For example, Table I shows that under the work 
criterion subject 1, employed in the Machine Room section, 
would prefer to work with subject.l7; then, subjects 26, 24, 
and 30 in that order. Subject 1 would prefer not to work 
with subject 28. The intensity of the rejection of subject 
20 by subject 1 is less than that of subject 28 since subject 
28 is first in order-~ 
TABLE I 
CHOICES AND REJECTIONS OF SUBJECTS UNDER THE WORK CRITERION 
Subject 
1 
2 
~ 
5 
6~ 
7 
8 
9 
10 
11 
12·. 
i~ 
15 
16 
17 
18 
19 
20 
2ll. 
22 
~~ 
26 
27 
28 
29 
30 
3l 
32 
A 
B 
D~ 
E 
F 
G 
H 
Section Chooses 
Machine Ro0m 17,26,24,30 
Payroll 30 17 
Insurance· A,J2,28.22 
Head Of'f'ice 8,31,16 
Training D: 
Salary Administration 13,17,12 
Head Off'ice 19,16,8,12 
Head Of'f'ice 312 16,7,13 Head Of'f'iee E,v 
Insurance B,14,24 
Registration 6,).3,B· 
Head Of'fiee 31 D 16 
Salary Administration 8,_6,~ 
Tax 11:5,31 
Tax 14,2 
Head Off'ice 31,8,12 7 
Salary Administration 13,6,1,~6 
Rax F,l4 
Head Office D1H19,7 Insurance 22,21;28 
Insurance 28,10,14 
Insurance 18128i21il4 Payroll A 22 jO 26 
Payroll 36,23 27 2 
Machine Ro0m 23,1_,~,24 . 
Payroll 23,2~,30,17 
Insurance 22,21,10,3 
Payroll 32,23,11,14 
Payroll 24,27,23,11 
Head Of'f'iee 8116 H Head Off'ice 2~,2),28,11 
Insurance 
Registration 
Head Office 
Head Office 
Tax 
Payroll 
Training 
Rejects 
28,20 
14 
5,7,19 
-~--
32,18 
32 5. -
5,19,32,6 
23,1.1 
28,32,18 
19,8: 
32,19 
B,G: 
5,19 32. 
11,32,8,28 
13,5,31 
--.-..... 
22,,6,11 
----
- 32,18 ,F ,20 
28 ,20,F ,G'· 
21,11 
28,18132fF 23,6,jO, 1 
18,28,F,l4 
19 132,5,D 
13,6 
Source:. Personnel Department (3~) 
27 
28 
TABLE II 
CHOICES AND REJECTIONS OF SUBJECTS UNDER THE LUNCH CRITERION 
Subject 
Person Section Chooses Rejects 
1 Machine Room 17 ,21+ - 6 
.2 ·Payroll 15,30,24,27 lO,G 
3 Insurance 
4 Head Office· 8,31,16 5,19,7 
5 Training 
6 Salary Ad:mini·stra tion 13,31,8,16 32 
7 Head· Office 19,16,8,17 3215 8 Head Office 16:E31 5, 9 
9 Head Office -D, -----
10 Insurance B,17,21,11 20,6 
11 Reg-istration 6,13631,8 
12 Head Office- 13,1 ,8,31 E,D,l9 
i~ Salary Administration. 31,8,12 Tax 22
1
A,l8,31 F 
15 Tax 2 4 -
a' 6 16 Head Office ),12, 31, 19,5 
17 Salary Administration 1,26,6,13 ll,A,22,28 
18 Tax 22 ----
19 Head Office D,9,H,8 
20 Insurance -23,A 17 · 3,6 30 
21 Insurance 10-28 30 24- 2o,G,26 
' ' ' 22 Insurance 18,28,21,14 
~~ Payroll 28,22,A,26 20 Payroll 30,23,27,17 28,20,F,2l 
26 Machine Room· 23,1430,24 2l 
27 Payroll 23,2 ,30,17 F 
28 Insurance 22,21,10,3 23,24,20,14 
29 Payroll 32,23,.1l,F G 
30 Payroll 2,16G,22 5,19,32,29 31 Head Office 8,1 89,E 32 Head Office 23,2 ,29 
A Insurance 
B Registration 
D Head Office 
E Head Office 
F Tax 
G Payrol.l 
H Training 
Source:; Personnel Department (34) 
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TABLE III 
CHOICES AND REJECTIONS OF SUBJECTS UNDER THE TRAINING CRIT~ON 
Subject 
Person Section Choo-ses Rejects 
1 Mach±ne Ro·om 23,26 32,30 
2 Payroll 23,30 27 
~- Insurance A Head Office 31 19,5 
5 Training H 
6 Salary ~dministration 13,31: 32,23,28 
7 Head Office· -19,16,8,31 5 
8 Head Off'±ce 31 16 19,5,32 
9 Head Off'ice H4n,19 10 Insurance 2 ,B 23,11 
11 Registration 13 32 
12 Head Office 13,31,D,16 19,E,32 
ia Salary Administration D Tax 18,31 F 
15 Tax 18,F 
16 Head Office 31,8,13 19,D 
17 Salary Administration 13,6,8,31 1I., 32,28 ,A 
18 Tax 
19 Head Office DH 31,13 
20 Insurance· 2S,A 10 
21 Insurance 28,10 A,32,20 
22 Insurance 18' 28 ' 21' 14-
~a Payroll 31,13 - 32 Payroll 27,1,30,26 28 ,G,l8,20 
26 Machine Room· 30, 2lf,A. 23,G 
27 Payroll 24,30 - G 
28 Insurance· 32,22,10,21 F,6,30,24 
29 Payroll 32,23,11,30 2 
30 Payroll 17,3262186 
31 Head Office 8,E11 ,1 19,D,32,13 32 Head Office D,3 13 
A Insurance 
B Registration 
D Head Office 
E Head Office 
F Tax 
G Payroll 
H Training 
Source: Personnel Department (34) 
r 
In order to arrange the data to conform with the 
formal oxganization of the Personnel Department, it was 
necessary to construct matrices. A matrix is a grid on which 
data may be placed in any desired sequence, and, in the mat~ 
rices to be described, the code designations for subjects 
are arranged in the same order in which they appear in the or-
ganization of the department. Numerals were assigned to the 
work sections for identification in the matrices and charts 
as follows:: 
I. 
II. 
II]:. 
IV~ 
v~ 
VI. 
VII. 
VIII~ 
Machine Room 
Payroll 
Insurance 
Registration 
Tax 
Salary Administration 
Training· 
Head Office 
In order to give approximate weight to the rank of 
each election, scores were awarded in accordance with this 
# . 
schedule: 
Rank 
l 
2 
~ 
S-core 
4 
3 
2 
1 
The ranked elections are placed in the body of the. 
matrix and scored as above for each subject and group at the 
#Cf. Boch, Husain (20) and Weber (32). 
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bottom o~ each column. 
A sample matrix ~or the Machine Room (I) and the 
Salary Administration sections is as ~ollows: 
I -· VI 
:1 26:6 
cir lZ • • 1 1: 2 • • Key . • 26:2 .. . 1,2.- 1st, 2nd choice .. . 6: . 1 2 . (1),(2)-lst,2nd rejection ~ . 
VI 13: :2 • • 
J.Z:· :2::. 1 . • Score(C) :3 3 :6 81 3 • • Score(R) :0 0 :0 4 0 • • 
From Table I, su]Jjects 1 and 26 composing the Mach-
ine Room section (I) appear together in the captions and stubs 
of the columns and rows o~ the matrix. Subjects 6, 13, and 17, 
employed in the Salary Administrat~on section (VI) are l~ewise 
placed together. The :choices and rejections are entered in 
the body .o~ the matrix and those received by each subject are 
scored at the bottom of each column. In this example, subjects 
1 and 26 gave each other mutual 2nd choices; subject 6 gave 
subject 13 a 1st choice. Subject 1 gqve subject 13 a 1st re-
jection. Subjects 1, 26, and 17 have a choice score of 3. Sub-
ject 13 has a choice score Gf 8 and a rejection score of 4~ 
A see.ond type o~.matrix was constructed to indicate 
the scores received by each section ~rom each other section as 
well as ~r.om itself. For this type, scores, instead .o~ actual 
choices and rejections, are entered in the body of the matrix·~ 
Using the same data as in the example above, the score matrix 
:for the Machine Room section (I) and the Salary Administration 
section (VI) is the :following: 
• :f ., VI: • •. 
r·: :·6·· ., !• (4) 
VI: • lZ: .. 
. , •. • •. .. • 
In this example, the Machine Room section (I) re-
ceived a choice score of 6 from its own members. The Salary 
Administration section (VI) received a choice score o:f 17 :from 
its members and a rejection score of 4 from the Machine Room 
Section~ 
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·~AATRIX I 
CHJIGiS AND .REJ.f!,CTTJNS OF SUBJ.tCTS UND.E.R THE 'NJPJ\. CRITlRION 
~ - l_._j_ __ -
NiATHIX II 
CHffiiCES Al.'m Rt<..JECTIOi~S JF SUBJECTS ONDER TR.l!. LUNCH CPITE.FIJN 
' ! . 
-----. - .. ---~-------- ..... -------- --·-· 
' 
I 
' 
. I 
! 
~, 2, 3, 4, - Choic~s (1),(%),(3),(4) - Rejecti~ns 
Source: Table II. 
' 
w· 
..f:"': 
MATRIX III 
CHOICES A.J.'m n1Jl!;CTIONS JF SUBJEC.TS UNDER THE TRAINING CRITERION 
I 
. tf r.J_;-o 
• I . 
1,2,3,4 -Choices 
(1),(2),(5),(4) -Rejections 
.Source: Table III. 
¥lATRIX IV 
SCOR.E.S REC:C.IV.i!D BY EACH S.I:!.CTii:JN UNDER TE:l[ WORK CRITERI·JN 
. I li. "Tir.: W -s:. :~ "W. '-W(_· 
I I-J.I-.u.IIJI.W.!.li:!.L, o (f 0: o . (3J o (of 'f {o) o (()) o (d 
J[ """-'-~f--:--.=.;5~) 3 (o) 1 ~ Lf (o) o (o) Lf (•J 
Ji[ 
0 (0) 2 (jo)"""""~~~ o (b)_ o (o) 3 (C 
~ o (o) 3 :C3J. o .(0). o (o) f) 'fJ o .Co) o ~) ~;:((,}) 
·u . -
3 (0) 0 _(0) 0 (IJ 0 CVJ 0 (3) I 0 0 (0) 8 (J(. 
·EL o Co) o Co) o Co) o (o) o Co) o (o).o....;o=--:.;(o)~"----"'""~ 
m 0 (0) 7 (J;J) ;!.. (o) I (O) 0 (o) I (t~ 5" ~o {,$ 
I~TE'RG~OU'P ToTAL tf (OJ ~(!3)· 'f Oi) S (/1} fl(?.i} t{,Ot) s-~q~a.~ 
:tNTR f'I~~O\Jl' TOTfl L " (o) 3'7 (I) 3'iJ (l.f) ~ Co) IS ('{) 17 ~ 0 (0) 6'A (;3~ 
I 
1--Choice 
(1)-Rejection 
Source: Tubles IV &nd v. 
SC051.S iit.C.f<_,:n~D BY .~:,ACH S.E,CTION mm1:,R Tdr L-::NCH CBIT.~:,FIJN 
I _]I 
I . . . ~~u.i.Jo.f.-4 0 <.<f) ofcl. o .riJ:_ tf _(.1/)L> (o)_ o :0) 
IT . . . . . . ~"""""'~r-'o=-={i(J., ~(o1. ,-(6'. +- (Dl L)·C~. '1 _0) 
lY op)o(o).<7 ~ .9.{6 o ·o)? ~" <J :~;3 ~) 
y; .· i .... ,"ll. 
o .~ '( <P) rr ~ o ~- _s (l{ o(o) o (o>; r ,~'l 
. fJ;I; . -~- r • . • !' . 
. 7~.o~!o (i.)o (lf)_ocP/ .. , ..,;,_...~~~ 
YJI1 0 bO) 3 ·~)o <e>\o (o) I.~): (, l>sl3o 
TN_{!: RqRoU P. loTftL . tl {~$-"r_(io)Vt".fu:)7_(r.f)/o:(?).I-'/~({5"J-._(f~~~'"f)j 
TNT!<. M( R,DIJf -(()T.ft-L- .3 0)3J(.'7) J.-"f<io/)o (_o> t:J( YJ 70) C> ~fS"f~; 
1-- Choice 
(1)- Rejection 
Source: Tables IV and V. 
3.1 
·- ... 
i'ilATiUX VI 
:r: 
I . . 3 (~) ff(/C) J.-(o) 0 (01 o (o) "Co) D 1/:J);c;({) 
o(p) o~ol 0 (Cl) 0 ~. ( ((<f) 0 (o1 C> (c) . .3 ~ 
j[[ ' ' 
o (p):o (_3) o ~<>) o ('0: <>·(c) fl ~~): C> (o) fCJ :("7) 
YII. 
U.TG""fl fl.v VI~ TvT~L. 
!!1.rJI, ~.f\l'UP rpT /t C... 
· 1-- Choice 
(})- Rej ecti .. m 
cJ (o}o ~)o ~)·~ ·~::i).o ·(c).o ("'1. '( ~J o ~ 
o ~ ·o (p) o ~" o (~ (~ l> (51: ro c.,~ 
t.( .~) 11)7~ '( ([~ li' ('7) '(t.) 15' ({l) '(<Jo).Jtr-(l':i 
. ~(c})1-rt'YiJ;\ff(Jo) <J(o)_ t( (.tf) ff <i:ltl ~)~¢?1 
Source: Tables IV and V. 
Tables IV, v, and VI are score tables and were 
derived from the matrices. Table IV indicates the scores 
and mean scores received under each criterion by each sec~ 
tion f'rom within (intragroup), and the number of persons in 
the section. The Payroll Section (II), f'or instance, under 
the work criterion received f'rom its own members a choice 
score of' 37 and a rejection score of l~ Since the Payroll 
section contains 7 persons the respective mean scores are 
5'~3 and -~llr~ Table V gives the same categories of informa.:. 
tion from without the secti9ns (intergroup). Table VI is 
composed of' choice and rejection scores received by each 
subject under each criterion. Under criterion of work, f'or 
example, subject llr received a choice score of I4 and a re-
I jection sco~e of 5. 
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TABLE ]V 
SCORES RECEIVED BY EACH SECTION FROM WITHIN UNDER WORK, 
LUNCH, AND TRAINING CRITERIA • 
. Score· Scere/N 
Section .. N Criterion Choice Rej ~ .... Choice Rej ~ 
Work 6 0 3~00 0~00 
I. Machine Room 2: Lunch 3 0 1~.50 0~00 
~-- ________ T~aining __ 3 ___ 0 _____ 1~5.0 _ O~R~-
Work 37 1 5.30 0.1'+· 
II. Payroll 7 Lunch 33 7 4~ 50 1 .. 00 
Trainin"' 24· 15 3-· r::'<DJ 2.14 
-- -- ~----- -werk-- ;Q.- ~~- l.r-- -5.5o - o.;7-
III. Insurance 7 Lunch· 27 14· 3.90 2.00 
___________ Trajn~ ~ 29 __ l.O ___ 4..!..10 _ 1~!±3-
Work 2 0 1.00 o.oo 
IV. Registration 2 Luneh 0 0 0~00 o.oo 
· Tra-t .... ,.;...., . ..,. 0 . 0 o.o0i o.oo 
--------- -worr-~ -15- Lt.-- -3:75- 1.00-
v. Tax 4 Lunch 5 4 1.25 1~00 
___________ T,ta·jninK _ l,1 ___ 4 _____ 2..!,.75. _ J...Oo_ 
Work 17 0 5.70 o.oo 
VI. Salary Adm. 33 Lunch 7 0 2.30 0~.00 
__________ T.taining _ 1.1 ___ o __ _3.,_70 _ o.oo_ 
Work 0 o o.oo o.oo 
VII. · Training 2 Lunch · 0 0 0. 00 0. 00 
Tra;n;-n-"' 4 · 0 2 00 0.00 
- - - - - - - - - -work~ - 68- - 34--- -6~20 - 3.30-
VIII. Head Office ll Lunch .. 6 5 30 5 ;90 2 ~ 66 
__________ Training _ 5_9 __ .3:9 ___ 5~it<) _ 3.~2+-
Source:: Matrices IV, v, VI 
TABLE V 
S.CORES RECEIVED BY EACH SECTION FROM OTHER SECTIONS UNDER 
THE WORK, LUNCH, AND TRAINING CRITERIA. 
Score Score/N ·· 
Section N Criterion Choice Rej. Choice Rej. 
Work · 4 o 2.00 o .. oo 
I. Machi'ne Room 2 Lunch ll 2 5.50 1.00 
__ _: _______ TI:aining __ 4_. __ o ___ 2;,.oo _ o~go_ 
Work 22 13 _ 3~10 l.o6 
II. Payroll 7 . Lunch 27 .10 3~.86 1.~43 
_________ ~~~~ng _ 1§- _ ~~- _ -f:~g _ ~:~-
III. Insurance 7 Lunch 24 26 3.40 3.72 
Trainin~ 4 10 0 5·~· l_.!:J:3. 
- - - - - - - - - -work - Q. - -8- - 13- - 4-:-o-Q - b~50-
IV~ Registration 2 Lunch 7 4 3 ~50 2-~ 00 
Trainin"' ~ 7 2 50· 1 ~o 
----------work- Q.- r1-- 17-- -2-:-80 - "b:7rr 
V. Tax 4 Lunch 10 '7 2.50 1.74· 
__________ Training __ 6 ___ 
8
6 __ ~~50 _ 1~,20_ 
·Work 16 1 '+.30 6.00 
VI~ Salary Adm. 3 Lunch 24 13 8.00 4~35 
__________ TI:aining _ 18 __ 11 ___ 6.~.oo _ 3.,§.7 _ 
Work 5 20 2. 50 10.·00 
VII. Training 2 Lunch 2 18 1.00 9~00 
__________ T!:aining __ 7 __ 10 ___ 3.~.50 _ ,i.o
8
o_ 
Wo~k 22 25 2.00 2.2 · 
VIII •. Head Off'ice ll. Lunch 23 4 2~10 01 36 
· __________ Training _ 28 __ 22 ___ 2.£.70 _ 2.oo_ 
Source: Matrices IV, v, VI 
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TABLE VI 
SCORES RECEIVED BY EACH SUBJECT UNDER THE WORK, 
LUNCH, AND TRAINING CRITERIA. 
Criterion Subject C. R .. Subject . .IQ . R. Subject C .B 
Work 5 0 14 5 13 20 
Lunch 1 10 0 14· 4 1 28 13 5 
~~:fning~ - - - - - ~- - g - - - - - -5- g - - - - - J:f;- - g -
Lunch 2 8 0 15 4 0 29 . 2 1 
WTr~inj.ng_ ___ ~ ... _ Q _ 4 _____ ~0- o _ -· _____ o __ o _ ork -~· I Q, -- 13 0 13 2 
Lunch J 1 4· 16 16 0 391 13 2 
~~~~- - - - - - g - g - - - - - ri- g --- --- - H- - ~ -
Lunch 4 0 0 1 T 13 0 3l 19 · 0 
Training 0 0· 4 0 3.0J 4 Work- - ---- - - - -0 -20.- - - - - -8i15 - - - - - 7- -31 -
Lunch 5 0 18 1.8 6 0 32 7 10 
Tr~inigg ______ 0 __ 10 ______ 13_ 2 _____ ll __ 28 _ 
Work 10 10 4 19 8 0 · 
Lunch 6 7 13 19 4 15 A 8 3 
'T'raininu · 4 7' 6 2@ · 9·, · h' 
Work- =- - - - - - 1+ - 3· -· - - - - -0- 7i - - - - -: -6- - (5· -
Lunch 7 o 2 ·20 o 17 B 4 o 
~;~ning ______ 1~ _ ~· _____ -~- ~ ____ ~ yg- _ ~ _ 
Luneh 8 23 0 21 7 5 IT @ 3 
:t'raint~ ll o 5 . Q; 1~ . 6 Work-. - - - - - - 2. - 0 .- - - - - 12- '+· - - - - - Lf:':'"" - · ~ -
Lunch 9 · 5 -0; 22 16 2 E 9 4 
~~;ining_ - - - - - % - g -· - - - - rl- ~ - - - - - ~- -1y -
Lunch 10 6 · 4 23 22 4· F l 10:: 
Tr~iging_ · _ _ _ _ _ 5 _ 4 _____ 1.1_11 ______ 3 __ ~ _ 
Work 1+ 13 12 0 2 ~ 
Lunch 11 3 4 24 10. 3 G, 2 7 
Training:_ _____ ~ _ 2 _____ ll~ 1 _____ -~ _10 _ 
Work :J 0 . :J 0 :J 0 
Luneh 12. 5 Q; 26 4 2 It 2: · 0 
Trainigg ______ 0 _ ~ _____ -~ 0. _____ 11 __ 0 _ 
Work 12 o 7 0 . 
Lunch 13 11 0 27' 3 0 
Training 21 8 4 4 
-------- -·-·- -·---- -·--- ~--
Source': Matrices I,II,III 
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Charts I, II, and III are preference indices 
for subjects under the work, lunch, and training criteria. 
# 
Charts IV, v, and VI are the same for sections. Chart VII 
(Appendix B) is the Seating Plan, and Chart VIII (Appendix 
C) is the Organization Chart of the Personnel Department. 
Charts IX, X, and XI portray the mBan scores for sections. 
The preference indices presented here are bar graphs depict-
ing choice and rejection scores received. Across the charts, 
paral.Iel to the abscissa, are drawn lines indicating critical 
limits which are established in an arbitrary manner. In the 
case of preference indices for subjects, the critical limit 
for choices is drawn a distance equal to minus one sigma from 
the mean.of choices. If' less.;than or equal too, the limit 
is omitted. The critical limit for rejections is drawn a 
distance equal to plus one sigma from the mean of rejections. 
The critical limits on the preference indices for sections 
are a function of the relationship between the mean score and 
the total score. received by each section. The derivation of 
# After considerable research, the writer concluded that in-
dices of cohesion (31), social status (33), interpersor.tal de-
sirability value (17), and so forth, based-upon the algebraic 
sum of positive choi·ces and negative rejections, are not valid. 
Such indices are based on the premise that -rej e·ctions can be 
subtracted from ehoices to arrive at a numeri:cal·value indicat-
ing the sociome-tric status of a·person or group-. This premise 
leads to a situation in which a person highly chosen and equally 
highly rejected is the eq.ui valent of a pers.on who receives no. 
choices or rejections; this is patently absurd. A true index 
must include both choices and rejection.s, but mus-t be so con-
structed that one does not cancel or affect the other. 
values for these last critical limits is presented in App~ndix 
A. The limits set should not be considered as final. One ad-
vantage of the technique described is that the indices become 
flexible by the application of critical limits adjusted through 
experience. They may first be applied one standard deviation 
# 
from the mean, and then they can be raised or lowered as ex-
perience and conditions dictate. Remedial action may be indi-
cated for persons or groups .whose choice scores fall below the 
limit for choice scores, or whose rejection scores rise above 
the limit for rejection scores. 
On the preference ·index charts for subjects, the 
code designation of each subject is arranged along the abscissa 
in the same order as in the captions and stubs of the matrices 
thus grouping the subjects again in accordance with the formal 
organization of the Pe~Gnnel Department. At the top of the 
charts are numerals I to VIII identifying the sections to which 
the subjects belong._ The preference index .. charts for sections 
are constructed in a similar manner. Roman numerals I to VIII 
identify the sections making the elections when placed along 
the abscissa. The same numerals al.ong the top of the charts 
indicate the sectiqns receiving the scores plotted. The data 
for the,preference indices are obtained from the appropriate 
#Cf. ~eleny (33). 
score tables. 
Mean score charts for sections are based upon 
the data of Tables IV and V, and afford a comparison of in-
tergroup and intragroup relations under each criterion. 
Critical limits are placed on the intragroup mean score charts 
to indicate sections that may require the attention of the 
personnel staff. This function is performed for intergroup 
relations by the preference index charts, so no critical limits 
are placed on the intergroup mean score charts. The critical 
limits on the intragroup charts are established one sigma from 
the mean as on the indices for subjects. 
Following the charts on the next pages, Chapter 
III will discuss ~mplications obtained from this method of 
presenting sociometric data. 
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CRAFT I 
PREEER1NCt INDLX FOR SUBJ~CTS UNDER WORK CRIT~RION 
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III. IMPLICATIONS OF THE STUDY 
Inspection of the preference indices and mean score 
charts developed by the writer will enable the personnel ad~ 
ministrator to determine the status of his organization in 
relation to some of the factors involving interpersonal and 
group relations upon which morale depends.* One of the factors 
commonly assumed by Wl~iters in the· field of industrial psychol-
ogy to be a determiner of morale is a nwe 11 feeling, or feeling 
of group cooperation.** Goad morale may be considered to be a 
product of high motivation which is increased as a worker has 
pride in his work group and as he feels more closely identi-
fied with that group~ A comparison of the intergroup scores 
with the intragroup scores on the mean score chart reveals 
that rejection is considerably higher than choice between sec-
tions, whereas choice is higher than rejection inside sections. 
For example, under the work criterion, Chart IX, the Insurance 
section (III) receives from ather sections a mean choice score 
of 1.3 and a mean rejection score of 4.3. From its o:wn members, 
however, this section receives a mean choice score of 5.5 and 
a mean rejection score of 0~6. The relatively high choice in-
side sections and high rejection between sections is apparent 
under each criterion. In other words, workers seem to be closely 
*5, p. 85. 
**3, p. 108. 
identified with their own sections, but there appears to be 
a lack of cooperation between sections. If this situation 
involves the formation of cliques, morale may be high, but 
the group goals may not be helpful to the company goals. The 
point to make here is that the mea:n score charts indicate an 
area which the personnel director should probably take under 
consideration. Deeper insight into group relationships is 
· obtained by referring to the preference index charts for sec-
tions. Chart IV, for instance, shows that under the work cri-
terion, the Tax section (V) receives a rejection score above 
the critical limit from the Payroll section (II) •. According 
to Matrix I, the Tax section received rejections from five out 
of seven persons comprising the Payroll section, one of whom 
was absent. Such concentration of rejection of one section 
by another should be investigated and the reasons for it under-
stood. Though there may be nothing untoward in this situation, 
it may also be the case that a troublesome, if not explosive, 
condition exists. 
Another aspect of group relations which management 
should consider involves the formation of groups. Blum says, 
'!Men and women l·ead a social life on the job; 
they ·make ·;friends and enemies; they exchange·· confi-
dences, meet socially a:E"ter hours, eat together, 
and·do favors· :for one another. In short, conscious-
ly and unc·onsciously they form· gr·oups. Tlnese groups 
can be·the basic core of morale formation if manage._ 
ment will only recognize this and if it can funnel 
5'6 
this energy into the proper channels o:f cooperation. ri* 
This implies that the more closely social relation-
ships on the job resemble the relations o:f the work situation, 
the better morale will be. I~ so, comparison o:f the inter-
group mean scores under the work criterion with those under 
the lunch criterion indicates another area in which the per-
sonnel sta:f:f might take interest, since it will be noted that 
there is a considerable shi:ft in the relationship o:f choice 
to rejection between the two criteria. Under the lunch cri-
terion, rejection scores are generally less than under the 
work criterion, which may well mean that the work relation-
ships do not.resemble as closely as they might, the social 
relationships on the job. 
The relations between the Tax and Payroll sections 
will serve again as an example to illustrate how the soci~' 
metric technique presented in this paper may help the per~ 
sonnel sta:f:f. According to the pre:ference indices under the 
work and lunch criteria (Charts IV and V), the Tax section 
receives :far :fewer rejections and more choices :from the Pay-
roll section under the lunch criterion than under the work 
criterion. Matrix II shows that subjects 2 (Payroll) and 15 
(Tax) gave mutual :first choices under the lunch criterion. It 
is conceivable that the trans:fer o~ one o:f these two subjects 
*3, p. 109. 
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might increase the resemblance of the work and the social rela-
tionships of the Tax and Payroll sections as well as eliminate 
the cause of the high rejection of the Tax section by the Pay~ 
roll section, under the work criterion. 
Transfer for any reason means changing the formation 
of groups. Through use of the preference indices and the ma-
trices, the personnel adfuinistrator is able to avoid leaving 
the formation of groups to chance which Mayo and Lombard indi-
cate is unwise.* It may also .. be unwise to base transfers sole..:. 
ly upon the demands-of the business without considering the in-
terpersonal and group relations involved. 
Knowledge as to whether the supervisor of a group is 
also the leader of that group may be of value to management. 
The supervisor has become the common element between worker and 
management; he represen~s management to the worker and, to a 
lesser extent, the worker to management. He is the person 
through whom management commuqicates with the worker, and who 
directly influences morale by the social atmosphere he main~ 
tains in his department.** Mayo and Lombard ask, 
nTo what extent can managements select, as the-per-
sons threugh whom· they make their communications 
to workers' the leaders of teams (sections) instead .. 
of~ as so often happens, the highest producer, who 
frequently is not a member of the team at all?*** 
*l2,p. 28~ . 
**5, p. 409. 
***12, p. 29. 
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The employer chooses the supervisor; the employees 
choose the leader. In the ideal situation, the supervisor 
and leader are the same. person. The leadership status o:r 
supervisors Cal?- be determined from the preference indices as 
it exists in relation to the department as a whole, and :from 
the matrices as it exists from the aspect o:r their own sec-
tions. The Seating Plan (p. 22) shows that subjects 11, 13, 
.·. 18, 23 and 28 are supervisors o:r sections. Under the work 
criterion (Chart I) it is shown that subjects 13, 23, and 28, 
in the opinion o:r all the persons in the Personnel Department, 
are also Leaders; subjects 11 and 18 are not the most highly 
chosen of their respective sections~ It may be important 
that subject 28, the supervisor of the Insurance section is 
the most highly rejected person in the section and ties with 
subject 5 for the second most highly rejected person in the 
department as a whole, yet the workers o:r the Insurance sec-
tion choose subject 28 as leader, as indicated by Matrix ~l'. 
Matrix. I also shows that, in their respective s~_ctions, each 
,of the supervisors except subject 18 is also the leader. Ma-
trix I shows further that the majority of rejections received 
by subject 28 was frCDm the Payroll section-~ 
A more syste~atic approach to the investigation of 
interpersonal. and grQ:(.tP .relations is permitted through the ap--
plication of critical limits to the preference indices and in-
tragroup mean score charts. Choice scores below and rejection 
scores above the critical limits point out persons and sections 
which may require the attention of the personnel staff, and 
eliminate .from consideration those p:ersons and sections between 
which relations are apparently satisfactory. An inspection of 
Chart I, for example, shows that subj-e:cts 3, 20, 15, 5, and 4 
have choice scores less than the critical limit; subjects 28, 
11, 18, 5, 19 and 32 have rejection scores above the critical 
limit for rejection scores, under the work criterion. Under 
the same criterion, Chart IV indicates that the Payroll, In~ 
surance, Tax, Training, and Head O~fice sections have rejec~ 
tion scores above the critical limit. Investigation o~ intra-
group relations in the Head Office section is indicated by 
Chart IX since the mean rejection score for this section is 
above the critical limit·~ 
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IV. SUMMARY AND CONCLUSIONS 
Since business and industry have become interested 
in questions of morale, it is important that the personnel 
administrator have an instrument for objectively portraying 
the interpersonal and intergroup relations in his organization. 
The soc:iometric test is such an instrument, but the customary . 
sociogram of Moreno, though an improvement in the objectifica-
tion of these relationships, ~oes not make any use of quantita-
tive data nor does it relate to the formal structure of a busi-
ness organization. The writer, therefore, has developed a more 
precise and meaningful technique for presenting and interpret-
ing sociometric data. This technique considers the formal or-
ganization of the.situation being tested and directs the atten-
tion of the personnel administrator to situ~tions which may be 
in need of action. 
A near-sociometric test was applied to the Personnel 
Departme~t of an insurance firm to obtain the necessary data 
for an application of the instrument devised by the viTiter. 
The data was quantified and presented in tables, matrices and 
charts. To demonstrate the use of the new method, the depart-
ment was studied in relation to some of the factors involving 
interpersonal and group relations upon which morale depends. 
It was shown that, while the identification of workers with 
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their work groups was close, there was a possible lack of 
cooperation between work groups. Data obtained under the 
work and the lunch criteria were compared and it was found 
that the work relationships did not resemble the social re~ 
lationships on the job as closely as they might. It was 
shown that transfers should be based upon relationships re-
vealed by the instrument as well as upon the demands of 
business. All but one supervisor were discovered to be the 
leaders of their sections as well. 
No exact interpretation of the implications of the 
study have been made by the writer because the instrument is 
diagnostic only, and must be used in conjunction with~ the 
information available.to the personnel administrator. It may 
be of interest, however, to consider som.e situations which 
were observed during the course of the investigation. Two 
have a bearing upon the necessity of objectivity on the part 
of the personnel staff.. In the first case, it became known 
to the writer that one of the more highly rejected subjects 
was being considered for promotion. The purpose was to re-
move the subject from a position w~ch was thought to be 
causing dissatisfaction among the office force~ It developed 
that the rejection of this subject came primarily from the 
section to which the person was to be promoted. Again, it 
was the opinion of one of the members of the Head Office sec-
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tion that a subject was causing great friction among all 
other sections. It was interesting to note that the very 
high rejection score received by this subject came entirely 
from the Head Office section, not from the other sections~ 
The writer feels it necessary to point out the 
strong cathartic effect of the near..:.:sociometric test. Many 
subjects said, ur ~ay be fired for this, but here goes.n 
Several indicated a relea·se of tension being able to overt 
rejections. Though six months or so have passed, the writer 
has recently been told that the test is still being discussed 
by the employees who were tested. 
During the study, many problems arose, ·two of which 
appear to warrant further investigation. One is concerned 
with setting limits 'to subgroups.which are to be tested soc;LG>-
metr.ically. Is a list of names to be proVided from which the 
subject may choose, or should he be told to consider only those 
persons in a given location such as, lfthis room"?.· It may be 
that the adverse effects mentioned before are somewhat offset 
by bringing to the ·subject's mind persons otherwise overlooked 
or whose names he does not know. More experimentation would 
be o~ great help to the investigator who must apply the socio-
metric technique to a group which is not an obvious unit in it.;. 
self. The second problem is the assignment of weights to rank-
ed choices where more than one choice is allowed. Such weight~ 
ing seems logical, but how much to weight the ranks will 
probably only be solved through many applications and analy: 
ses of various systems~ 
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APPENDIX A 
DERIVATION OF CRITICAL LIMITS FOR CHOICE AND 
· REJECTION SCORES FOR SECTIONS 
Work Criterion 
Mean Critical 
Score Scor·e .k Limit 
Secti:on N c R c R c R c- R 
I 2 4 0 2 0 1.4. 2~.8 ~6 2 . :8 
n 7 22 13 3.1 1.9 i~1 4~1 0 7~2 
III 7 91 31 1.3 4.4 2,.9 6:3 0 10.7 
IV 2 8 13 4.,0 6~5 2.8 4~6 1.2 11.1 
v 4 11 i~ 2~8 6_,7 4-~1 9~5 0 16.0 VI .. 3 JL] 4~3 6~0 5~3 6~9) 0 12!t,-9 
VII 2 ·.5 20) 2,~5 10.0 1~-7 7~,]. ~8 17,1 
VILI 11!.. 22 25 2.0 2.3 6.0 . 6.8 O· 9.1 
Lunch Criterion 
I 2 11 2: 5!5 1 •. Q. 3.9 ~7 1.6 1 •. 7 
II 7 21 10 J:,-9 1.4 8.7 3.-3 0 4~7 
III. 7 24 26. 3 •. 4 3.7 7.7 8-~~; 0 12.2 
IV 2 7 4 3.5 2.0 2_,5- 1.' 1.0 3~4 
v 4 10 7 2~5 1-~7' 3:"7' 2 ... 6 0 4~-3 
VI. 3 24 13 8.0 4~3 9~J 5~3 0 9-~6 
·v.n 2 2 -18.: 1.0 9.0 •. T 6~3 .3 15~3 
VIII n 23 4 2.1 ~4 6~3 1.1 0 1.5 
Training Criterion 
I 2 4 Q) 2.,0 0 1.4 0 ~6 0 
II 71 15 20 2~1 2.9 4 •. 9 6,5 0 9~4 
III: 7 4 10 .6 1 •. 4 1.3 ·.·_ 3, .. 2 0 4~6 
IV 2 5 'll 2-~5 3-~5 1~8: '2~5 .7 6~0 
v 4 6 6 1,5 1.5 2.3 2.3 0 3~8 
VI 3 18 ll 6 •. 0 3.7 6~9 4~2 0 7.9 
VII 2 7 19 3~-5 5.0 2-~5 3~-5 1.0 8~5 
VIII 11 28 22 2.7 2.0 -t~6 6~0 0 8.o 
2 
k eqU,als the square root o:r (Score 
- Mean Seo;r;:e) 
- N 
Critical 1j,mit for C is Mean Score :ror C less k for c. 
Critical limit for R is Mean Score for R ~ k for R~ 
C--Choice R-- Rejection 
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APPENDIX B 
CHART VIII 
ORGANIZATION CHART OF THE PERSONNEL DEPARTMENT OF AN INSURANCE FIRM 
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